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ABSTRACT : PROBLEM TO BE SOLVED: To effectively use radio resources by measuring 

communication quality for plural hours in a signal wave received from a prescribed mobile 
station after multiple access interference is deleted from another CDMA code radio 
channel, estimating communication quality when a new call is received from the measured 
result and receiving the new call when it is settled in a permissible range. 

SOLUTION: When the start request of a call reception processing is given by interruption 
to a CPU 313, the CPU 313 judges whether the request is a connection request or not in 
accordance with a software memory 330. When it is the connection request, it is judged 
whether an idle spread code exists or not. When all the spread codes are used and the 
idle spread code does not exist, a call reception rejection processing is executed and the 
processing is terminated. When the idle spread code exists, the CPU 313 predicts frame - 
error rate(FER) when the new call is received based on the PER of existing connection 
and it is compared with the threshold of PER, which is previously decided to be a sound 
quality that can be connected to predicted PER. 
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(57) A call admission control method and a mobile 
station device for a CDMA mobile communication sys- 
tem which is capable of not damaging a communication 
quality of a mobile station in communication even under 
a situation of large traffic, suppressing a possibility for 
degrading a communication qualities of mobile stations 
in communication with surrounding base stations suffi- 
ciently low, and improving efficiency without increasing 
the control signal traffic. A radio base station device 
measures an uplink interference amount and broad- 
casts it to a mobile station, and the mobile station 
acquires the uplink interference amount that is broad- 
cast from the base station, calculates a required receiv- 
ing level at the base station that is expected in a case 
where it is admitted to a connection target base station 
according to said acquired uplink interference amount, 
and judges that admission of the mobile station is 
refused in a case where it is judged that a prescribed 
communication quality cannot be satisfied according 
this calculated required receiving level and the uplink 
interference amount. 
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Description 
TECHNICAL FIELD 

The present invention relates to a call admission 5 
control method and a mobile station device for a CDMA 
mobile communication system that control admission of 
calls for a frequency bandwidth shared by a plurality of 
mobile stations which carry out communications with a 
plurality of radio base stations by a code division multi- io 
pie access (abbreviated hereafter as CDMA) scheme. 

BACKGROUND ART 

In the currently spread mobile communication sys- is 
tem such as portable telephone and automobile tele- 
phone, a service is provided by dividing an entire 
service area into relatively small radio zones called 
cells. Such a scheme is called a cellular scheme, and a 
radius of one cell Is set to be about 1 to 2 km, for exam- 20 
pie. By repeatedly reusing the same radio channel geo- 
graphically there are advantages such as that a system 
subscriber capacity can be increased, and that commu- 
nications can be carried out in good communication 
quality even by a mobile station with a relatively small 25 
transmission power such as a portable telephone termi- 
nal because a probability for having a radio base station 
existing in a short distance from a mobile station 
becomes high. 

In general, in the mobile communication system, 30 
there is a limit to the capacity of subscribers that can be 
accommodated in the system because available radio 
resources are limited. Consequently, when communica- 
tion requests in excess of this capacity occur, the so 
called call loss in which the service providing is refused 35 
occurs. 

In the conventional FDMA (Frequency Division Mul- 
tiple Access) or TDMA (Time Division Multiple Access) 
system in which radio channels are fixedly provided, 
radio channels to be provided at each radio base station 40 
are determined such that there is a sufficiently low prob- 
ability for having an interference blocking from the iden- 
tical channel or an interference blocking from 
neighboring radio channels in the interleave scheme in 
which radio channels are formed by allowing overlaps in 45 
side band power of radio channels. The number of 
mobile stations that can simultaneously communicate at 
that radio base station is limited by the number of radio 
channels provided at that radio base station, and the 
case of having communication requests in excess of the so 
number of radio channels will result in the call loss. In 
such a system, the number of channels is fixedly allo- 
cated to each base station so that there is a drawback in 
that it is difficult to flexibly deal with uneven distribution 
or variation in time of traffics. 55 

Also, in the system using the so called dynamic 
channel allocation in which radio channels are dynami- 
cally allocated, a method for selectively allocating radio 



channels that satisfy a required communication quality 
at a time of radio channel allocation has been adopted. 
For example, there are a method in which allocation is 
permitted when an interference amount is less than or 
equal to a specified value and a method in which alloca- 
tion is permitted when a CIR (Carrier to Interference 
power Ratio) is greater than or equal to a specified 
value. In this case, the case where the transmission and 
reception devices provided at each base station are all 
in use or the case where there is an idle transmission 
and reception device but no radio channel that satisfies 
the required communication quality will result in the call 
loss. 

On the other hand, the CDMA scheme is a scheme 
in which the same radio frequency bandwidth Is shared 
as respective users use different spread codes, and 
channels are formed by spread codes. In the communi- 
cation system using this CDMA scheme, all other com- 
munications that use the same frequency bandwidth 
become Interferences. Namely, when the same fre- 
quency bandwidth is used at all cells, quite many com- 
munications at all cells become Interference sources so 
that the communication quality is determined by a total 
Interference amount regardless of which spread codes 
are used for communications by respective users. 

Consequently, there is a problem that the communi- 
cation quality cannot be guaranteed In the CDMA sys- 
tem by the method which selects a radio channel that 
satisfies a channel reuse distance or a required commu- 
nication quality as has been carried out in the conven- 
tional FDMA or TDMA system. 

For this reason, there is a need to suppress the 
number of interference sources itself in order to guaran- 
tee the communication quality in the CDMA system. As 
a technique for suppressing the interference amount, 
various techniques such as the sectorization, voice acti- 
vation, etc., are known, but in order to suppress the 
interference amount less than or equal to a reference 
value when their conditions are given, it is necessary to 
limit the number of users who make connections simul- 
taneously 

From these viewpoints, Japanese Patent Applica- 
tion No. 7-759 (1995) discloses a call admission control 
method for the purpose of guaranteeing the communi- 
cation quality in the CDMA scheme. Also, Japanese 
Patent Application No. 7-326056 (1995) discloses a 
method for judging call admission permission/refusal by 
measuring an uplink interference amount at a radio 
base station and comparing the measurement result 
and a predetermined threshold, and a method for set- 
ting up the threshold. 

Japanese Patent Application No. 7-759 (1995) is 
characterized in that, upon newly admitting a call, when 
the communication qualities of a mobile station corre- 
sporxiing to that call and mobile stations already con- 
nected to that radio base station are estimated by 
referring to the interference amount at a time of newly 
admitting a call that Is estimated according to the past 
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data, if it is estimated that there exists a mobile station 
that cannot satisfy the prescribed communication qual- 
ity, the admission of this new call is refused. 

Also. Japanese Patent Application NO. 7-326056 
(1995) obtains the maximum offered traffic in a given 5 
frequency bandwidth in order to guarantee the required 
communication quality and satisfy the prescribed call 
loss rate, from the first relationship between the offered 
traffic and the threshold of the interference amount for 
the call admission in order to guarantee the required io 
communication quality which is obtained according to 
the communication quality degradation rate and the 
second relationship between the offered traffic and the 
threshold of the interference amount for the call admis- 
sion in order to satisfy the required call loss rate which is 
is obtained according to the call loss rate, and controls 
admission of a new call by determining the threshold of 
the interference amount for the call admission in that 
frequency bandwidth in order to satisfy the required call 
loss rate with respect to the offered traffic within a range 20 
of this maximum offered traffic according to said second 
relationship. 

However, these call admission control methods 
make the judgement of admission permission/refusal at 
a radio base station, so that they have a serious, practi- 25 
cally unfavorable drawback that an increase in the con- 
trol signal amount between the radio base station and 
the mobile station is caused especially when the traffic 
is large at that radio base station. This is generally due 
to the occurrence of a phenomenon called re-calling in 30 
which users who were not connected as it was judged 
that admission is refused will repeat the call origination 
operation successively. Usually, in order to originate a 
call, an access is made from a mobile station to a radio 
base station by using a channel that is commonly used 35 
by respective users. When many users for which it was 
judged that admission is refused repeat the call origina- 
tion operation successively, it causes a vicious circle in 
which the traffic of this common channel increases 
abruptly so that a probability for being admitted 40 
becomes even lower. In the CDMA, when the same 
radio frequency bandwidth is used for this common 
channel and communication channels, there has been a 
problem that it does not stop to be just a problem of low- 
ering of efficiency in the common channel and it also 45 
causes the degradation of the communication quality as 
these control signals become large interferences even 
with respect to mobile stations in communications. 

Moreover, in the niethods disclosed in Japanese 
Patent Application No. 7-326056 (1995) and Japanese so 
Patent Application No. 7-759 (1995), the judgement of 
call admission permission/refusal is made closedly at 
one radio base station, so that there has been a serious, 
practically unfavorable problem that a mobile station 
that is admitted to that radio base station gives a large ss 
interference to the surrourxiing radio base stations and 
as a result it Is impossible to suppress the possibility for 
degrading the communication qualities of mobile sta- 
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tlons which are carrying out communications by making 
connections to the surrounding base stations. 

DISCLOSURE OF THE INVENTION 

The object of the present invention is to provide a 
call admission control method and a mobile station 
device for a CDMA mobile communication system 
which is capable of not damaging a communication 
quality of a mobile station In communication even under 
a situation of large traffic, suppressing a possibility for 
degrading a communication qualities of mobile stations 
in communication with surrounding base stations suffi- 
ciently low, and improving efficiency without increasing 
the control signal traffic between the base station and 
the mobile station, between the base station and sur- 
rounding base stations, and between the base station 
and an upper level control station. 

The present Invention Is a call admission control 
method for a CDMA mobile communication that controls 
admission of calls for a frequency bandwidth shared by 
a plurality of mobile stations which carry out communi- 
cations with radio base stations by a code division mul- 
tiple access, in which a radio base station broadcasts a 
call admission information Indicating a state of own sta- 
tion regarding admission of a new call using a broadcast 
channel, and a mobile station acquires said call admis- 
sion Information which Is broadcast from a connection 
target radio base station through the broadcast channel, 
and judges admission permission/refusal of said miobile 
station according to this acquired call admission infor- 
mation. 

In this way. it is possible to reduce the control signal 
traffic between the base station and the mobile station, 
while preventing degradation of communication quali- 
ties of users who are already connected with the con- 
nection target base station and in communication. 

Also, in another aspect of the present Invention, the 
mobile station acquires the call admission Information at 
respective radio base stations which are broadcast from 
surrounding radio base stations of the connection target 
radio base station through broadcast channels transmit- 
ted by respective radio base stations, and uses these 
acquired call admission information in judging admis- 
sion permission/refusal of said mobile station in addi- 
tion. 

In this way, it is possible to further reduce the con- 
trol signal traffic between the base station and the 
mobile station, while preventing degradation of commu- 
nication qualities of users who are already connected 
with the connection target base station and In communi- 
cation. 

Also, in another aspect of the present invention, the 
call admission information indicates either permission 
or refusal regarding admission of a new call at own radio 
base station. 

Also. In another aspect of the present invention, the 
radio base station measures an uplink Interference 
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amount at own base station, and the call admission 
information is formed at least by said measured uplink 
interference amount and a prescribed threshold. 

Also, in another aspect of the present invention, the 
radio base station measures an uplink interference 
amount at own base station and calculates a remaining 
capacity at own base station according to this measured 
uplink interference amount, and the call admission infor- 
mation indicates at least this calculated remaining 
capacity. 

Also, in another aspect of the present invention, the 
radio base station measures an uplink interference 
amount at own base station, and the call admission 
information is formed at least by said measured uplink 
interference amount at own base station, and the 
mobile station calculates a required receiving level at 
the radio base station that is expected in a case where 
it is admitted to the connection target radio base station, 
according to the interference amount acquired from the 
broadcast channel, and judges that admission of said 
mobile station is refused in a case where it is judged 
that own station cannot satisfy a required communica- 
tion quality, according to said acquired uplink interfer- 
ence amount and said calculated required receiving 
level. 

In this way it is possible to reduce the control signal 
traffic between the base station and the mobile station, 
while preventing degradation of communication quali- 
ties of users who are already connected with the con- 
nection target base station and in communication. 

Also, in another aspect of the present invention, the 
mobile station estimates an uplink interference amount 
after said mobile station is admitted, from the uplink 
interference amount at the base station and the 
required receiving level that is expected in a case where 
said mobile station is admitted, and judges that admis- 
sion of said mobile station is refused in a case where 
this estimated uplink interference amount after admis- 
sion exceeds a prescribed threshold. 

In this way. it is possible to reduce the control signal 
traffic between the base station and the mobile station, 
while preventing degradation of communication quali- 
ties of users who are already connected with the con- 
nection target base station and in communication. 

Also, in another aspect of the present invention, the 
radio base station measures an uplink interference 
amount at own base station, and the call admission 
information is formed at least by said measured uplink 
interference amount at own base station, and the 
mobile station calculates an interference amount to be 
given to surrounding base stations that is expected in a 
case where said mobile station is admitted to the con- 
nection target radio base station, according to a 
required receiving level at the connection target radio 
base station that is expected in a case where it is admit- 
ted to the connection target radio base station, esti- 
mates an uplink interference amount at surrounding 
base stations after said mobile station is admitted to the 



connection target radio base station, from said acquired 
uplink interference amount at surrounding base sta- 
tions, and said calculated interference amount to be 
given to surrounding base stations, and judges that 

5 admission of said mobile station is refused when this 
estimated uplink interference amount at surrounding 
base stations exceeds a prescribed threshold. 

In this way, it is possible to reduce the control signal 
traffic between the base station and the mobile station, 

10 while preventing degradation of communication quali- 
ties of users who are already connected with the con- 
nection target base station and in communication. 

Also, in another aspect of the present invention, the 
the radio base station measures a transmission power 

15 of own base station, and the call admission information 
is formed at least by said measured transmission power 
value of the radio base station and a prescribed thresh- 
old. 

Also, in another aspect of the present invention, the 

20 radio base station measures a transmission power of 
own base station and calculates a remaining capacity at 
own base station according to said measured transmis- 
sion power value of the radio base station, and the call 
admission information indicates at least this calculated 

25 remaining capacity. 

Also, in another aspect of the present invention, the 
call admission information is formed at least by a 
number of spread codes currently used within own radio 
base station or a number of hardware resources cur- 

30 rently used within own radio base station, and a thresh- 
old corresponding to them. 

Also, in another aspect of the present invention, the 
radio base station calculates a remaining capacity at 
own base station according to a number of spread 

35 codes currently used within own radio base station or a 
number of hardware resources currently used within 
own radio base station, and the call admission informa- 
tion indicates at least this calculated remaining capacity. 
Also, the present invention is a mobile station 

40 device in a CDf^A mobile communication system for 
controlling admission of calls for a frequency bandwidth 
shared by a plurality of mobile stations which carry out 
communications with radio base stations by a code divi- 
sion multiple access, which has acquisition means for 

45 acquiring a call admission information indicating a state 
regarding admission of a new call at a radio base station 
which is broadcast from a connection target radio base 
station through a broadcast channel, judging means for 
judging admission permission/refusal of said mobile 

50 Station according to this acquired call admission infor- 
mation, and call processing terminating means for ter- 
minating a call processing operation at said mobile 
station in a case where it is judged that admission is 
refused as a result of this judging. 

55 In this way it is possible to reduce the control signal 
traffic between the base station and the mobile station, 
while preventing degradation of communication quali- 
ties of users who are already connected with the con- 
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nection target base station and in communication. 

Also, in another aspect of the present invention, the 
acquisition means also acquires the call admission 
information at respective radio base stations which are 
broadcast from surrounding base stations of the con- 
nection target radio base stations through broadcast 
channels transmitted by respective base stations. 

Also, in another aspect of the present invention, the 
acquisition means acquires an uplink interference 
amount from the call admission information which is 
broadcast from the connection target radio base station, 
and the judging means calculates a required receiving 
level at the radio t^ase station that is expected in a case 
where it is admitted to the connection target radio base 
station, according to the interference amount acquired 
from the broadcast channel, and judges that admission 
of said mobile station is refused in a case where it is 
judged that own station cannot satisfy a required com- 
munication quality, according to said acquired uplink 
interference amount and said calculated required 
receiving level. 

In this way, it is possible to reduce the control signal 
traffic between the base station and the mobile station, 
while preventing degradation of communication quali- 
ties of users who are already connected with the con- 
nection target base station and in communication. 

Also, in another aspect of the present invention, the 
judging unit estimates an uplink interference amount 
after said mobile station is admitted, from the uplink 
irtterference amount at the base station and the 
required receiving level that is expected in a case where 
the mobile station is admitted, and judges that admis- 
sion of said mobile station is refused in a case where 
this estimated uplink interference amount after admis- 
sion exceeds a prescribed threshold. 

Also, in another aspect of the present invention, the 
acquisition means acquires an uplink interference 
amount at the base station from the call admission infor- 
mation that is broadcast through the broadcast channel, 
and the judging unit calculates an interference amount 
to be given to surrounding base stations that is 
expected in a case where said mobile station is admit- 
ted to the connection target radio base station, accord- 
ing to a required receiving level at the connection target 
radio base station that is expected in a case where it is 
admitted to the connection target radio base station, 
estimates an uplink interference amount at surrounding 
base stations after said mobile station is admitted to the 
connection target radio base station, from said acquired 
uplink interference amount at surrounding base sta- 
tions, and said calculated interference amount to be 
given to surrounding base stations, and judges that 
admission of said mobile station is refused when this 
estimated uplink interference amount at surrounding 
base stations exceeds a prescribed threshold. 

In this way. it is possible to reduce the control signal 
traffic between the base station and the mobile station, 
while preventing degradation of communication quali- 



ties of users who are already connected with surround- 
ing base stations of the connection target base station 
and in communication. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a figure showing a configuration of a mobile 
communication system to which the call admission 
control method according to one embodiment of the 
10 present invention is applied. 

Fig. 2 is a block diagram showing a configuration of 
a t>ase station device used in the mobile communi- 
cation system of Fig. 1 . 

Fig. 3 is a block diagram showing a configuration of 
15 a mobile station device used in the mobile commu- 
nication system of Fig. 1 . 

Fig. 4 is a flow chart showing an operation of the 
mobile station device. 

Fig. 5 is a flow chart showing another operation of 
20 the mobile station device. 

Fig. 6 is a flow chart continuing from Fig. 5 which is 
showing another operation of the mobile station 
device. 

Fig. 7 is a flow chart showing still another operation 
25 of the mobile station device. 

Fig. 8 is a flow chart continuing from Fig. 5 which is 
showing still another operation of the mobile station 
device. 

Fig. 9 is a flow chart showing an operation of each 
30 circuit within the mobile station. 

BEST MODE FOR CARRYING OUT THE INVENTION 

In the following, the embodiment of the present 

35 invention will be described using drawings. 

Fig. 1 is a figure showing a configuration of a mobile 
communication system to which the call admission con- 
trol method according to one embodiment of the present 
invention is applied. In the mobile communication sys- 

40 tem shown in the same figure, a radio base station 
device 111 and a mobile station 112 carry out mutual 
communications using the CDMA scheme each other. 

Fig. 2 is a block diagram showing a configuration of 
a radio base station device 111 shown in Fig. 1. The 

45 radio base station device 1 1 1 shown in the same figure 
is connected to an exchange station through an 
exchange station interface 1 while being connected with 
the mobile station through an antenna 5, and has a 
base station transmission and reception device 3 for 

so transmitting and receiving user information through 
radio, while a common control device 7. a control infor- 
mation control device 9, an interference monitoring con- 
trol device 11. a memory 13 and a transmission power 
monitoring control device 17 are mutually connected 

55 through a bus 15 as devices for controlling said base 
station transmission and reception device 3. 

Also, The interference monitoring control device 1 1 
commands a measurement of interference amount to 



5 



BNSDOCID: <EP „.0Se9663Al L> 



EP 0 889 663 A1 



10 



the base station transmission and reception device 3. 
receives its result, and stores it in the memory 13. The 
control information control device 9 reads out an inter- 
ference amount information from the memory 13, and 
controls the base station transmission and reception 
device 3 so as to broadcast it to the mobile station 1 1 2 
using the broadcast channel. 

Fig. 3 is a block diagram showing a configuration of 
the mobile station device 112 shown in Fig. 1. The 
mobile station device 1 12 shown in the same figure is 
connected to a user interface 25 while being connected 
with the base station through an antenna 21 , and has a 
mobile station transmission and reception device 23 for 
transmitting and receiving user information through 
radio while a receiving level information control circuit 
27. a common control circuit 29, a control information 
control circuit 31 , a user interface control circuit 33. an 
interference estimation circuit 35, a call admission con- 
trol circuit 37, a call control circuit 39, and a memory 41 
are mutually connected through a bus 43 as circuits for 
controlling said mobile station transmission and recep- 
tion device 23. 

The control information control circuit 31 takes out 
an information that is broadcast from the radio base sta- 
tion device 1 1 1 using the broadcast channel, and stores 
it in the memory 41 . The user interface control circuit 33 
is a circuit for controlling the user interface 25. which is 
a circuit for interpreting commands from a user and noti- 
fying processing results to a user. The interference esti- 
mation circuit 35 is a circuit for carrying out an 
estimation calculation of an uplink interference amount 
after own mobile station is admitted. The call admission 
control circuit 37 is a circuit for judging call admission 
permission/refusal, which is activated by a command of 
the call control circuit 39. The call control circuit 39 is a 
circuit for carrying out a call control such as call origina- 
tion and call termination of the mobile station. The 
receiving level information control circuit 27 commands 
to the mobile station transmission and reception device 
23 a measurement of a receiving level of a control chan- 
nel which is transmitted by the radio base station, and 
also stores its result in the memory 41 . 

Next, the processing at the mobile station for calcu- 
lating the required receiving level, judging whether the 
own station can satisfy the required communication 
quality or not according to that, and judging admission 
permission/refusal of the own station will be described. 
Fig. 4 is a flow chart showing an operation of each cir- 
cuit within the mobile station^ which is showing the case 
of call origination from the mobile station. In the case of 
call termination to the mobile station, there are differ- 
ences such as what activates the call control circuit 39 
is not the user interface control circuit 33 but the control 
information control circuit 31 which detected the paging 
to the own station, yet a portion related to the call 
admission permission/refusal judgement is applicable 
without any change at all. so that the description will be 
given using an example of the mobile station call origi- 



nation. 

In Fig. 4, when the user interface control circuit 33 
detects the call origination operation by the user, the 
user interface control circuit 33 commands the execu- 

5 tion of the call control to the call control circuit 39 (step 
Si 1). Before executing the control control, the call con- 
trol circuit 39 commands the call admission processing 
to the call admission control circuit 37 (step Si 3). 

The call admission control circuit 37 commands the 

10 uplink interference amount acquisition and the control 
channel receiving level measurement to the control 
information control circuit 31 and the receiving level 
information control circuit 27 respectively (steps Si 5, 
Si 7). The control information control circuit 31 and the 

15 receiving level information control circuit 27 that 
received commands from the call admission control cir- 
cuit 37 execute the uplink interference amount acquisi- 
tion and the control channel receiving level 
measurement respectively, and store the results in the 

20 memory 41 (steps SI 9, S21). After waiting until these 
are finished, the call admission control circuit 37 reads 
out from the memory 41 the uplink interference amount 
1 and the control channel receiving level R, as well as a 
required quality (E^ 710 )r e q , a transmission power P of 

25 the control channel, a margin A for the sake of call 
admission, and a maximum transmission power Pm a x 
of the own station (step S23). The call admission control 
circuit 37 calculates a required energy per bit 
(required receiving power level) after the own station is 

30 admitted, as follows (step S25). 

Eb = U(Eb/l0),eq (1) 

In addition, the propagation loss between the base sta- 
35 tion and the mobile station is estimated as P/R, for 
example, and a required transmission power Pf © q ^^^^ 
the own station is admitted is calculated as: 

P,^q = E,+P/R + A (2) 

40 

(step S27). A is a margin for the sake of call admission 
as mentioned above. In the actual mobile communica- 
tion system, due to the fact that the receiving level 
measurement value R contains an error and further the 
45 fact that characteristics of the uplink propagation path 
and the downlink propagation path are different in gen- 
eral, Pr e q 'S also going to contain an error. If Pr e q 'S 
evaluated to be smaller, the so called forced disconnec- 
tion in which a channel is disconnected by force will 
50 occur as the required quality cannot be satisfied actually 
despite of the fact that it is judged as admission permit- 
ted by the call admission judgement. The forced discon- 
nection lowers the service performance considerably, 
so that a margin is introduced in this manner in the 
55 present embodiment. However, this does not limit the 
embodiment of the present invention. 

Pr e q 'S Compared with the maximum transmis- 
sion power PmayOi the own station (step S29), and if 
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Pm a X < © q • ^^^^ 'S. if it is judged that the required 
quality cannot be satisfied even by the transmission at 
the maximum transmission power of the own station, 
the call admission control circuit 37 notifies the admis- 
sion refusal to the call control circuit 39 (step S31), and 5 
further the call control circuit 39 notifies the admission 
refusal to the user interface control circuit 33 (step S33). 
The user interface control circuit 33 notifies the admis- 
sion refusal to the user through the user Interface 25 
(step S35). If Pm a X ^ Pr e q . the call admission control 10 
circuit 37 notifies the admission permission to the call 
control circuit 39 (step S37). The call control circuit 39 
continues the call origination and termination process- 
ing (step S39). 

Note that, in the present embodiment, it has been is 
described such that the call admission control circuit 37 
commands the uplink interference amount acquisition 
and the control channel receiving level measurement to 
the control information control circuit 31 and the receiv- 
ing level information control circuit 27 respectively after 20 
the user carried out the call origination operation, but 
these do not limit the embodiment of the present inven- 
tion. Besides this, it is possible to consider such a 
method in which the control information control circuit 
31 and the receiving level information control circuit 27 25 
respectively carry out the interference amount acquisi- 
tion and the control channel receiving level measure- 
ment constantly or regularly and store the results in the 
memory and the same effect can be obtained by either 
method- 30 

Also, in the present embodiment, it has been 
described such that fixed values are stored in the mem- 
ory for the required quality (Eb/l0)r eq , A. P and P^ a x- 
These may of course be fixedly stored in a ROM (Read 
Only Memory) or the like of the mobile station, or may 35 
be provided to the mobile station from the base station 
using the broadcast channel similarly as the uplink 
interference amount information I. Moreover, different 
ones of these methods may be applied depending on 
information. In any case, these do not prevent the appli- 40 
cation of the present invention, and the same effeas 
can be obtained. 

Next, the processing at the mobile station for calcu- 
lating the required receiving level, judging whether the 
own station can satisfy the required communication 45 
quality or not according to that, further estimating the 
uplink interference amount after admission, and judging 
admission permission/refusal of the own station by 
comparing this with a prescribed threshold will be 
described. Fig. 5 and Fig. 6 are a flow chart showing an so 
operation of each circuit within the mobile station, which 
is showing the case of call origination from the mobile 
station. In the case of call termination to the mobile sta- 
tion, there are differences such as what activates the 
call control circuit 39 is not the user interface control dr- 55 
cuit 33 but the control information control circuit 31 
which detected the paging to the own station, yet a por- 
tion related to the call admission permission/refusal 




B3 A1 12 

judgement is applicable without any change at all. so 
that the description will be given using an example of 
the mobile station call origination. 

In Fig. 5 and Fig. 6. when the user interface control 
circuit 33 detects the call origination operation by the 
user, the user interface control circuit 33 commands the 
execution of the call control to the call control circuit 39 
(step S51)- Before executing the control control, the call 
control circuit 39 commands the call admission process- 
ing to the call admission control circuit 37 (step S53). 
The call admission control circuit 37 commands the 
uplink interference amount acquisition and the control 
channel receiving level measurement to the control 
information control circuit 31 and the receiving level 
information control circuit 27 respectively (steps S55, 
S57). The control information control circuit 31 and the 
receiving level information control circuit 27 that 
received commands from the call admission control cir- 
cuit 37 execute the uplink interference amount acquisi- 
tion and the control channel receiving level 
measurement respectively, and store the results in the 
memory 41 (steps S59, S61). After waiting until these 
are finished, the call admission control circuit 37 reads 
out from the memory 41 the uplink interference amount 
t and the control channel receiving level R, as well as a 
required quality (Et/I^)^ © q . a transmission power P of 
the control channel, a first margin for the sake of call 
admission, and a maximum transmission power Pm a x 
of the own station (step S63). The call admission control 
circuit 37 calculates a required energy per bit Eb 
(required receiving power level) after the own station is 
admitted, as follows (step S65). 

Eb = l + (Eb/l0)req (3) 

In addition, the propagation loss between the base sta- 
tion and the mobile station is estimated as P/R, for 
example, and a required transmission power P^ © q after 
the own station is admitted is calculated as: 

Preq = Eb+P/R + A, (4) 

(step S67). A-i is a first margin for the sake of call admis- 
sion as mentioned above. In the actual mobile commu- 
nication system, due to the fact that the receiving level 
measurement value R contains an error and further the 
fact that characteristics of the uplink propagation path 
and the downlink propagation path are different in gen- 
eral. Pf e q 'S also going to contain an en^or. If Pr e q 's 
evaluated to be smaller, the so called forced disconnec- 
tion in which a channel is disconnected by force will 
occur as the required quality cannot be satisfied actually 
despite of the fact that it is judged as admission permit- 
ted by the call admission judgement. The forced discon- 
nection lowers the service performance considerably, 
so that a margin is introduced in this manner in the 
present embodiment. However, this does not limit the 
embodiment of the present invention. 



7 



BNSDOCID -EP 088&663A1 I > 



EP 0 889 663 A1 



14 



13 

This Pr e q 's Compared with the maximum transmis- 
sion power Pm a X of the own station (step S69). and if 
Pm a X < Pr e q . ^^^^ 's. >t Is judged that the required 
quality cannot be satisfied even by the transmission at 
the maximum transmission power of the own station, 
the call admission control circuit 37 notifies the admis- 
sion refusal to the call control circuit 39 (step S71), and 
further the call control circuit 39 notifies the admission 
refusal to the user interface control circuit 33 (step S73). 
The user interface control circuit 33 notifies the admis- 
sion refusal to the user through the user interface 25 
(step S75). 

If Pm a X ^ Pr e q . Call admission control circuit 37 
next commands the estimation of interference amount 
to the interference estimation circuit 35 (step S77). The 
interference estimation circuit 35 reads out from the 
memory 41 the required receiving power level E^, the 
uplink interference amount I and a second margin A2 
(step S79). Then, the uplink interference amount Ip e w 
after the own station is admitted is calculated as: 

>new = Et, + l + A2 (5) 

and the result is reported to the call admission control 
circuit 37 (step S81)- A2 is a second margin for the sake 
of call admission as mentioned above. Similarly as in 
the calculation of P^ © q - the calculation of Ip © w 's also 
accompanied by an error so that it is configured to pre- 
vent an occurrence of the forced disconnection by intro- 
ducing A2- However, this does not limit the embodiment 
of the present invention. 

At the call admission control circuit 37, a threshold 
T for the uplink interference amount is read out from the 
memory 41 (step S83), and compared with 1^ ^ w (step 
S85)- If T < In e w . that is, if it is judged that there is a 
possibility for degrading communications of users who 
are already carrying out communications as a result of 
having the own station admitted, the call admission con- 
trol circuit 37 notifies the admission refusal to the call 
control circuit 39 (step S87). and further the call control 
circuit 39 notifies the admission refusal to the user inter- 
face control circuit 33 (step S89). The user interface 
control circuit 33 notifies the admission refusal to the 
user through the user interface 25 (step S91). If T > 1^ ^ 
, the admission permission is notified to the call con- 
trol circuit 39 (step S93). The call control circuit 39 con- 
tinues the call origination and termination processing 
(step S95). 

Note that, in the present embodiment, it has been 
described such that the call admission control circuit 37 
commands the uplink interference amount acquisition 
and the control channel receiving level measurement to 
the control information control circuit 31 and the receiv- 
ing level information control circuit 27 respectively after 
the user carried out the call origination operation, but 
these do not limit the embodiment of the present inven- 
tion. Besides this, it is possible to consider such a 
method in which the control information control circuit 



31 and the receiving level information control circuit 27 
respectively carry out the interference amount acquisi- 
tion and the control channel receiving level measure- 
ment constantly or regularly and store the results in the 

5 memory, and the same effect can be obtained by either 
method. Also, in the present embodiment, it has been 
described such that fixed values are stored in the mem- 
ory for the required quality (Et/l0)r e q . A, P, P^ a x and 
T These may of course be fixedly stored in a ROM 

TO (Read Only Memory) or the like of the mobile station, or 
may be provided to the mobile station from the base sta- 
tion using the broadcast channel similarly as the uplink 
interference amount information 1. Moreover, different 
ones of these methods may be applied depending on 

rs information. In any case, these do not prevent the appli- 
cation of the present invention, and the same effects 
can be obtained. 

Next, the processing at the mobile station for calcu- 
lating the required receiving level, judging whether the 

20 own station can satisfy the required communication 
quality or not according to that, further estimating the 
uplink interference amount after admission, comparing 
this with a prescribed threshold, estimating the interfer- 
ence to be given to surrounding radio base stations that 

25 is expected in the case where the own station is admit- 
ted to the connection target radio base station, and 
judging admission permission/refusal of the own station 
by comparing this with a prescribed threshold will be 
described. Fig. 7 and Fig. 8 are a flow chart showing an 

30 operation of each circuit within the mobile station, which 
is showing the case of call origination from the mobile 
station. In the case of call termination to the mobile sta- 
tion, there are differences such as what activates the 
call control circuit 39 is not the user interface control cir- 

35 cuit 33 but the control information control circuit 31 
which detected the paging to the own station, yet a por- 
tion related to the call admission permission/refusal 
judgement is applicable without any change at all. so 
that the description will be given using an example of 

40 the mobile station call origination. 

In Fig. 7 and Fig. 8, when the user interface control 
circuit 33 detects the call origination operation by the 
user, the user interface control circuit 33 commands the 
execution of the call control to the call control circuit 39 

45 (step S101). Before executing the control control, the 
call control circuit 39 commands the call admission 
processing to the call admission control circuit 37 (step 
Si 03). The call admission control circuit 37 commands 
the uplink interference amount acquisition and the con- 

50 trol channel receiving level measurement to the control 
information control circuit 31 and the receiving level 
information control circuit 27 respectively (steps SI 05, 
SI 07). The control information control circuit 31 and the 
receiving level information control circuit 27 that 

55 received commands from the call admission control cir- 
cuit 37 execute the uplink interference amount acquisi- 
tion and the control channel receiving level 
measurement respectively, for the connection target 
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radio base station (0) and surrounding radio base sta- 
tions (1-n), and store the results in the memory 41 
(steps S109, S1 11). As a method for the mobile station 
to learn surrounding radio base stations of the connec- 
tion target radio base station, various methods can be 
considered. For example, It is possible to consider a 
method in which surrounding radio base stations are 
notified from the connection target radio base station to 
the mobile station or a method in which the mobile sta- 
tion autonomously scans the control channels of sur- 
rounding radio base stations and sets those radio base 
stations with a certain receiving level or above as sur- 
rounding base stations. In either method, the present 
invention is applicable and the same effects can be 
obtained. 

After waiting until these are finished, the call admis- 
sion control circuit 37 reads out from the memory 41 the 
uplink interference amounts l0.n and the control channel 
receiving levels R0_n of the connected target and sur- 
rounding radio base stations (0 to n), as well as a 
required quality (Et/l0)r e q . transmission powers P0_n 
of the control channels, a first margin for the sake of 
call admission, and a maximum transmission power 
a X of t^>e own station (step Si 13). The call admission 
control circuit 37 calculates a required energy per bit 
(required receiving power level) after the own station is 
admitted, as follows (step Si 15). 



Eb=l-H(Et,/l 0) 



r © q 



(6) 



In addition, the propagation loss between the base sta- 
tion and the mobile station is estimated as P0/R0. for 
example, and a required transmission power P^ © q ^^^^ 
the own station is admitted is calculated as: 



r e q 



(7) 



(step 3117). Ai is a first margin for the sake of call 
admission as mentioned above. In the actual mobile 
communication system, due to the tact that the receiv- 
ing level measurement value R contains an error and 
further the fact that characteristics of the uplink propa- 
gation path and the downlink propagation path are dif- 
ferent in general. Pr e q *s also going to contain an error. 
If g q is evaluated to be smaller, the so called forced 
disconnection in which a channel is disconnected by 
force will occur as the required quality cannot be satis- 
fied actually despite of the fact that it is judged as 
admission permitted by the call admission judgement. 
The forced disconnection lowers the service perform- 
ance considerably, so that a margin is introduced in this 
manner in the present embodiment. However, this does 
not limit the embodiment of the present invention. 

This Pr e q is Compared with the maximum transmis- 
sion power Pm a X of the own station (step S1 19). and if 
Pm a X < Pr e q . ^^at IS. if it is judged that the required 
quality cannot be satisfied even by the transmission at 
the maximum transmission power of the own station, 



the call admission control circuit 37 notifies the admis- 
sion refusal to the call control circuit 39 (step 8121 ), and 
further the call control circuit 39 notifies the admission 
refusal to the user interface control circuit 33 (step 

5 S123). The user interface control circuit 33 notifies the 
admission refusal to the user through the user interface 
25 (step 8125). 

Pm a X ^ e q • admission control circuit 37 

next commands the estimation of interference amount 

10 to the interference estimation circuit 35 (step 8127). 
The interference estimation circuit 35 reads out from the 
memory 41 the required transmission power Pre q . tl^e 
uplink interference amounts l0.n and a second margin 
A2 (step 8129). Then, the uplink interference amount Ip 



15 



i after the own station is admitted is calculated as: 



I - P 

' n 6 w i ~ ' r e q 



X R j /P j + I j + A 2 



(8) 



and the result is reported to the call admission control 

20 circuit 37 (step SI 31). A2 is a second margin for the 
sake of call admission as mentioned above. Similarly as 
in the calculation of Pr © q , the calculation of Ip © w 'S also 
accompanied by an error so that it is configured to pre- 
vent an occurrence of the forced disconnection by intro- 

25 ducing A2- However, this does not limit the embodiment 
of the present invention. At the call admission control 
circuit 37, thresholds T0.n for the uplink interference 
amounts are read out from the memory 41 (step 8133), 
and compared with In © w 0 - n (step 8135). If T; > In © w i 

30 for all i (i = 0 to n), the admission permission is notified 
to the call control circuit 39 (step 8143). The call control 
circuit 39 continues the call origination and termination 
processing (step S145). Otherwise, it is judged that 
there is a possibility for degrading communications of 

35 users who are already carrying out communications as 
a result of having the own station admitted, the call 
admission control circuit 37 notifies the admission 
refusal to the call control circuit 39 (step 8137), and fur- 
ther the call control circuit 39 notifies the admission 

40 refusal to the user interface control circuit 33 (step 
8139). The user interface control circuit 33 notifies the 
admission refusal to the user through the user interface 
25 (step S141). 

Note that, in the present embodiment, it has been 

45 described such that the call admission control circuit 37 
commands the uplink interference amount acquisition 
and the control channel receiving level measurement to 
the control information control circuit 31 and the receiv- 
ing level information control circuit 27 respectively after 

50 the user carried out the call origination operation, but 
these do not limit the embodiment of the present inven- 
tion. Besides this, it is possible to consider such a 
method in which the control information control circuit 
31 and the receiving level information control circuit 27 

55 respectively carry out the interference amount acquisi- 
tion and the control channel receiving level measure- 
ment constantly or regularly and store the results in the 
memory, and the same effect can be obtained by either 
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method. Also, in the present embodiment, It has been 
described such that fixed values are stored in the mem- 
ory for the required quality (Eb/i0 )r © q . A P, Pm a x and 
T. These may of course be fixedly stored in a ROM 
(Read Only Memory) or the like of the mobile station, or 
may be provided to the mobile station from the base sta- 
tion using the broadcast channel similarly as the uplink 
Interference amount information L Moreover, different 
ones of these methods may be applied depending on 
information. In any case, these do not prevent the appli- 
cation of the present invention, and the same effects 
can be obtained. Also, as for the second margin A2 for 
the sake of call admission, it has been described such 
that the common value is used for all the radio base sta- 
tions, but there is no need for them to be common, and 
setting of a different value for each base station does 
not affect the application and the effects of the present 
invention at all. 

Next, the processing for broadcasting the call 
admission information from the base station, taking out 
that information at the mobile station, and judging the 
call admission permission/refusal will be described. The 
present embodiment describes a case where the call 
admission information is formed by an information indi- 
cating admission permission/refusal, a case where it is 
formed by the uplink interference amount at the base 
station and a threshold, a case where it is formed by a 
remaining capacity calculated from the uplink interfer- 
ence amount, a case where it is formed by a transmis- 
sion power value of the base station and a threshold, a 
case where it is formed by a remaining capacity calcu- 
lated from the transmission power of the base station, a 
case where it is formed by the number of spread codes 
or the number of hardware resources that are currently 
used within the base station and a threshold corre- 
sponding to them, and a case where it is formed by a 
remaining capacity calculated from the number of 
spread codes or the number of hardware resources that 
are currently used within the base station. In these 
cases, only the content of information acquired at the 
mobile station and the admission permission/refusal 
judgement criterion based on it are different, and the 
flow of the operation is the same. Here, the hardware 
resources stands for devices that carry out processing 
of information transmitted in correspondence to trans- 
mission rates of individual users, which are imple- 
mented in the base station It is an element that 
constitute the base station transmission and reception 
device in Fig. 2, and a plurality of hardware resources 
are implemented according to a scale of the base sta- 
tion. Each user carries out communications by having 
one or plural of these hardware resources allocated 
thereto. The available hardware resources are limited 
by the number that is implemented, and the number of 
hardware resources that are currently implemented will 
be used as a threshold, for example. Else, the number 
of implemented hardware resources minus the number 
of hardware resources that are currently used will be 



used as a remaining capacity, for example. Also, the 
spread codes are used for communications between the 
base stations and the mobile stations. The mobile sta- 
tion carries out communications by having one or plural 

5 of the spread codes allocated thereto. For the spread 
codes, there is a limit to the number of spread codes 
that can be generated depending on the code length 
(the number of bits), and this limit value for the number 
of codes will be used as a threshold, for example. Else, 

10 the limit for the number of codes minus the number of 
spread codes that are currently used will be used as a 
remaining capacity, for example. 

Fig. 9 is a flow chart showing an operation of each 
circuit within the mobile station. Fig. 9 is showing the 

15 case of call origination from the mobile station. In the 
case of call termination to the mobile station, there are 
differences such as what activates the call control circuit 
39 is not the user interface control circuit 33 but the con- 
trol information control circuit 31 which detected the 

20 paging to the own station, yet a portion related to the 
call admission permission/refusal judgement is applica- 
ble without any change at all, so that the description will 
be given using this example of the mobile station call 
origination, 

25 When the user interface control circuit 33 detects 
the call origination operation by the user, the user inter- 
face control circuit 33 commands the execution of the 
call control to the call control circuit 39 (step S151). 
Before executing the control control, the call control cir- 

30 cuit 39 commands the call admission processing to the 
call admission control circuit 37 (step S153). The call 
admission control circuit 37 commands the call admis- 
sion information acquisition to the control information 
control circuit 31 (step SI 55). The control information 

35 control circuit 31 that received command from the call 
admission control circuit 37 executes the call admission 
information acquisition, and stores the result in the 
memory 41 (step SI 57). After waiting until these are fin- 
ished, the call admission control circuit 37 reads out the 

40 call admission information from the memory 41 (step 
SI 59). 

Then, the admission permission/refusal Is judged 
according to the read out call admission information 
(step S161), and if it is judged as admission refused, the 

45 call admission control circuit 37 notifies the admission 
refusal to the call control circuit 39 (step S163), and fur- 
ther the call control circuit 39 notifies the admission 
refusal to the user interface control circuit 33 (step 
SI 65). The user interface control circuit 33 notifies the 

50 admission refusal to the user through the user interface 
25 (step SI 67). When it is judged as admission permit- 
ted, the call admission control circuit 37 notifies the 
admission permission to the call control circuit 39 (step 
SI 69). The call control circuit 39 contirujes the call orig- 

55 ination and termination processing (step Si 71). 

The call admission judgement is carried out accord- 
ing to the content of information acquired by the control 
information control circuit 31 as follows. In the case 
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where the call admission information is formed by an 
information indicating admission permission/refusal, the 
call admission is judged by checking whether the 
acquired call admission information indicates admission 
permission or admission refusal. In the case where it is 
formed by the uplink interference amount at the base 
station and a threshold, the acquired uplink interference 
amount and the acquired threshold are compared and it 
is judged as admission permitted if the uplink interfer- 
ence amount is less than the threshold, or as admission 
refused otherwise. In the case where it is formed by a 
remaining capacity calculated from the uplink interfer- 
ence amount, it is judged as admission permitted if the 
acquired remaining capacity is greater than 0, or as 
admission refused otherwise, tn the case where it is 
formed by a transmission power value of the base sta- 
tion and a threshold, the acquired transmission power 
value and the acquired threshold are compared and it is 
judged as admission permitted if the transmission 
power value is less than the threshold, or as admission 
refused otherwise. In the case where it is formed by a 
remaining capacity calculated from the transmission 
power of the base station, it is judged as admission per- 
mitted if the acquired remaining capacity is greater than 
0, or as admission refused othenwise. In the case where 
it is formed by the number of spread codes or the 
number of hardware resources that are currently used 
within the base station and a threshold corresponding to 
them, the acquired number of spread codes or hard- 
ware resources and the acquired threshold are com- 
pared and it is judged as admission permitted if the 
number of spread codes or hardware resources is less 
than the threshold, or as admission refused otherwise, 
in the case where it is formed by a remaining capacity 
calculated from the number of spread codes or the 
number of hardware resources that are currently used 
within the base station, it is judged as admission permit- 
ted if the acquired remaining capacity is greater than 0, 
or as admission refused otherwise. 

Here, in the comparison of the measured value and 
the threshold, it is judged as admission permitted when 
the measured value is less than the threshold, but it is 
perfectly all right to judge it as admission permitted 
when the measured value is less than or equal to the 
threshold. Also, it is judged as admission permitted 
when the remaining capacity is greater than 0, but it is 
perfectly all right to judge it as admission permitted 
when the remaining capacity is greater than or equal to 
0. In these cases, it suffices to change the threshold to 
be set, and it does not affect the embodiment of the 
present invention at all. 

Note that, in the present embodiment, it has been 
described such that the call admission control circuit 37 
commands the call admission information acquisition to 
the control information control circuit 31 after the user 
carried out the call origination operation, but these do 
not limit the embodiment of the present invention. 
Besides this, it is possible to consider such a method in 



which the control information control circuit 31 carries 
out the call admission information acquisition constantly 
or regularly and stores the result in the memory, and the 
same effect can be obtained by either method. 

5 As described above, according to the present 

invention, a radio base station has means for broadcast- 
ing a call admission information indicating a state of 
own station regarding admission of a new call using a 
broadcast channel, and a mobile station has means for 

10 acquiring said call admission information which is 
broadcast from a connection target radio base station 
through the broadcast channel, and judges admission 
permission/refusal of said mobile station according to 
this acquired call admission information, so that it is 

15 possible to reduce the control signal traffic between the 
base station and the mobile station, and it is possible to 
prevent congestion of the control channel that is com- 
monly used by a plurality of mobile stations for the pur- 
pose of communications with the base stations, while 

20 preventing degradation of communication qualities of 
other users who are already connected with the base 
stations and tn communication. 

Also, according to the present invention, the mobile 
station also has means for acquiring the call admission 

25 information at respective radio base stations which are 
broadcast from surrounding radio base stations of the 
connection target radio base station through broadcast 
channels transmitted by respective radio base stations, 
and uses these acquired call admission information in 

30 judging admission permission/refusal of said mobile 
station in addition, so that it is possible to further reduce 
the control signal traffic between the base station and 
the mobile station, while preventing degradation of com- 
munication qualities of users who are already con- 

35 nected with surrounding base stations of the connection 
target base station and in communication. 

Also, according to the present invention, the radio 
base station has means for measuring an uplink inter- 
ference amount at own base station, and the call admis- 

40 sion information is formed at least by said measured 
uplink interference amount at own base station, and the 
mobile station has means for calculating a required 
receiving level at the radio base station that is expected 
in a case where it is admitted to the connection target 

45 radio base station, according to the interference amount 
acquired from the broadcast channel, and judges that 
admission of said mobile station is refused in a case 
where it is judged that own station cannot satisfy a 
required communication quality, according to said 

50 acquired uplink interference amount and said calculated 
required receiving level, so that it is possible to reduce 
the control signal traffic between the base station and 
the mobile station, and it is possible to prevent conges- 
tion of the control channel that is commonly used by a 

55 plurality of mobile stations for the purpose of communi- 
cations with the base stations, while preventing degra- 
dation of communication qualities of other users who 
are already connected with the base stations and in 
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communication. 

Also, according to the present invention, the mobile 
station estimates an uplink interference amount after 
said mobile station is admitted, from the uplink interfer- 
ence amount at the base station and the required 
receiving level that is expected in a case where said 
mobile station is admitted, and judges that admission of 
said mobile station is refused in a case where this esti- 
mated uplink interference amount after admission 
exceeds a prescribed threshold, so that it is possible to 
reduce the control signal traffic between the base sta- 
tion and the mobile station, while preventing degrada- 
tion of communication qualities of users who are 
already connected with the connection target base sta- 
tion and in communication. 

Furthermore, according to the present invention, 
the radio base station has means for measuring an 
uplink interference amount at own base station, and the 
call admission information is formed at least by said 
measured uplink interference amount at own base sta- 
tion, and the mobile station calculates an interference 
amount to be given to surrounding base stations that is 
expected in a case where said mobile station is admit- 
ted to the connection target radio base station, accord- 
ing to a required receiving level at the connection target 
radio base station that is expected in a case where it is 
admitted to the connection target radio base station, 
estimates an uplink interference amount at surrounding 
base stations after said mobile station is admitted to the 
connection target radio base station, from said acquired 
uplink interference amount at surrounding base sta- 
tions, and said calculated interference amount to be 
given to surrounding base stations, and judges that 
admission of said mobile station is refused when this 
estimated uplink interference amount at surrounding 
base stations exceeds a prescribed threshold, so that it 
is possible to reduce the control signal traffic between 
the base station and the mobile station, while preventing 
degradation of communication qualities of users who 
are already connected with the connection target base 
station and in communication. 

Claims 

1 . A call admission control method for a CDMA mobile 
communication that controls admission of calls for a 
frequency bandwidth shared by a plurality of mobile 
stations which carry out communications with radio 
base stations by a code division multiple access, 
the call admission control method for a CDMA 
mobile communication system characterized in 
that: 

a radio base station broadcasts a call admis- 
sion information indicating a state of own sta- 
tion regarding admission of a new call using a 
broadcast channel, and 
a mobile station acquires said call admission 



information which is broadcast from a connec- 
tion target radio base station through the 
broadcast channel, and judges admission per- 
mission/refusal of said mobile station accord- 
5 ing to this acquired call admission information. 

2. The call admission control method for a CDMA 
mobile communication system as described in 
claim 1. characterized in that the mobile station 

10 acquires the call admission information at respec- 
tive radio base stations which are broadcast from 
surrounding radio base stations of the connection 
target radio base station through broadcast chan- 
nels transmitted by respective radio base stations, 

15 and uses these acquired call admission information 
in judging admission permission/refusal of said 
mobile station. 

3. The call admission control method for a CDMA 
20 mobile communication system as described in 

claim 1 or 2, characterized in that the call admission 
information indicates either permission or refusal 
regarding admission of a new call at own radio base 
station. 



25 



30 



35 



40 



The call admission control method for a CDMA 
mobile communication system as described in 
claim 1 or 2. characterized in that the radio base 
station measures an uplink interference amount at 
own base station, and the call admission informa- 
tion is formed at least by said measured uplink 
interference amount and a prescribed threshold. 

The call admission control method for a CDMA 
mobile communication system as described in 
claim 1 or 2, characterized in that the radio base 
station measures an uplink interference amount at 
own base station and calculates a remaining 
capacity at own base station according to this 
measured uplink interference amount, and the call 
admission information indicates at least this calcu- 
lated remaining capacity. 



6. The call admission control method for a CDMA 
45 mobile communication system as described in 
claim 1 , characterized in that the radio base station 
measures an uplink interference amount at own 
base station, and the call admission information is 
formed at least by said measured uplink interfer- 
50 ence amount at own base station, and 

the mobile station calculates a required 
receiving level at the radio base station that is 
expected in a case where it is admitted to the con- 
nection target radio base station, according to the 
55 interference amount acquired from the broadcast 
channel, and judges that admission of said mobile 
station is refused in a case where it is judged that 
own station cannot satisfy a required communica- 
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tion quality, according to said acquired uplink inter- 
ference amount and said calculated required 
receiving level. 

7. The call admission control method for a CDMA s 
mobile communication system as described in 
claim 6, characterized in that the mobile station 
estimates an uplink interference amount after said 
mobile station is admitted^ from the uplink interfer- 
ence amount at the base station and the required io 
receiving level that is expected in a case where said 
mobile station is admitted, and judges that admis- 
sion of said mobile station is refused in a case 
where this estimated uplink interference amount 
after admission exceeds a prescribed threshold. is 

8. The call admission control method for a CDMA 
mobile communication system as described in 
claim 6 or 7, characterized in that the radio base 
station measures an uplink interference amount at 20 
own base station, and the call admission informa- 
tion is formed at least by said measured uplink 
interference amount at own base station, and 

the mobile station calculates an interference 
amount to be given to surrounding base stations 25 
that is expected in a case where said mobile station 
is admitted to the connection target radio base sta- 
tion, according to a required receiving level at the 
connection target radio base station that is 
expected in a case where it is admitted to the con- 30 
nection target radio base station, estimates an 
uplink interference amount at surrounding base sta- 
tions after said mobile station is admitted to the 
connection target radio base station, from said 
acquired uplink interference amount at surrounding 35 
base stations, and said calculated interference 
amount to be given to surrounding base stations, 
and judges that admission of said mobile station is 
refused when this estimated uplink interference 
amount at surrounding base stations exceeds a 40 
prescribed threshold. 

9. The call admission control method for a CDMA 
mobile communication system as described in 
claim 1 or 2, characterized in that the the radio base 45 
station measures a transmission power of own 
base station, and the call admission information is 
formed at least by said measured transmission 
power value of the radio base station and a pre- 
scribed threshold. so 

10. The call admission control method for a CDMA 
mobile communication system as described in 
claim 1 or 2. characterized in that the radio base 
station measures a transmission power of own ss 
base station and calculates a remaining capacity at 
own base station according to said measured trans- 
mission power value of the radio base station, and 



the call admission information indicates at least this 
calculated remaining capacity. 

11. The call admission control method for a CDMA 
mobile communication system as described in 
claim 1 or 2. characterized in that the call admission 
information is formed at least by a number of 
spread codes currently used within own radio base 
station or a number of hardware resources cur- 
rently used within own radio base station, and a 
threshold corresponding to them. 

12. The call admission control method for a CDMA 
mobile communication system as described in 
claim 1 or 2, characterized in that the radio base 
station calculates a remaining capacity at own base 
station according to a number of spread codes cur- 
rently used within own radio base station or a 
number of hardware resources currently used 
within own radio base station, and the call admis- 
sion information indicates at least this calculated 
remaining capacity. 

13. A mobile station device in a CDMA mobile commu- 
nication system for controlling admission of calls for 
a frequency bandwidth shared by a plurality of 
mobile stations which carry out communications 
with radio base stations by a code division multiple 
access, the mobile station device for a CDMA 
mobile communication system characterized by 
having: 

acquisition means for acquiring a call admis- 
sion information indicating a state regarding 
admission of a new call at a radio base station 
which is broadcast from a connection target 
radio base station through a broadcast chan- 
nel. 

judging means for judging admission permis- 
sion/refusal of said mobile station according to 
this acquired call admission information, and 
call processing terminating means for terminat- 
ing a call processing operation at said nx^bile 
station in a case where it is judged that admis- 
sion is refused as a result of this judging. 

14. The mobile station device for a CDMA mobile com- 
munication system as described in claim 13, char- 
acterized in that the acquisition means also 
acquires the call admission information at respec- 
tive radio base stations which are broadcast from 
surrounding base stations of the connection target 
radio base stations through broadcast channels 
transmitted by respective base stations. 

15. The mobile station device for a CDMA mobile com- 
munication system as described in claim 13, char- 
acterized in that the acquisition means acquires an 
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uplink interference amount from the call admission 
information which is broadcast from the connection 
target radio base station, and 

the judging means calculates a required 
receiving level at the radio base station that is 5 
expected in a case where it is admitted to the con- 
nection target radio base station, according to the 
interference amount acquired from the broadcast 
channel, and judges that admission of said mobile 
station is refused in a case where it is judged that 10 
own station cannot satisfy a required communica- 
tion quality, according to said acquired uplink inter- 
ference amount and said calculated required 
receiving level. 

IS 

1 6. The mobile station device for a CDMA mobile com- 
munication system as described in claim 1 3. char- 
acterized in that the judging unit estimates an uplink 
interference amount after said mobile station is 
admitted, from the uplink interference amount at the 20 
base station and the required receiving level that is 
expected in a case where the mobile station is 
admitted, and judges that admission of said mobile 
station is refused in a case where this estimated 
uplink interference amount after admission exceeds 25 
a prescribed threshold. 

17. The mobile station device for a CDMA mobile com- 
munication system as described in claim 13, char- 
acterized in that the acquisition means acquires an 30 
uplink interference amount at the base station from 
the call admission information that is broadcast 
through the broadcast channel, and 

the judging unit calculates an interference 
amount to be given to surrounding base stations 35 
that is expected in a case where said mobile station 
is admitted to the connection target radio base sta- 
tion, according to a required receiving level at the 
connection target radio base station that is 
expected in a case where it is admitted to the con- 40 
nection target radio base station, estimates an 
uplink interference amount at surrounding base sta- 
tions after said mobile station is admitted to the 
connection target radio base station, from said 
acquired uplink interference amount at surrounding 45 
base stations, and said calculated interference 
amount to be given to surrounding base stations, 
and judges that admission of said mobile station is 
refused when this estimated uplink interference 
amount at surrounding base stations exceeds a so 
prescribed threshold. 
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